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GUIDELINE CATEGORY 

Evaluation 

CLINICAL SPECIALTY 

Colon and Rectal Surgery 

Gastroenterology 

Internal Medicine 

Nuclear Medicine 

Oncology 
Radiology 

INTENDED USERS 

Health Plans 

Hospitals 

Managed Care Organizations 

Physicians 
Utilization Management 

GUIDELINE OBJECTIVE(S) 

To evaluate the appropriateness of initial radiologic examinations for pre-
treatment staging of colorectal cancer 

TARGET POPULATION 

Patients with colorectal cancer 

INTERVENTIONS AND PRACTICES CONSIDERED 

1. Ultrasound (US)  

 Transrectal 

 Abdominal 

2. X-ray  

 Chest 

 Contrast enema 

3. Computed tomography (CT), abdomen and pelvis, with or without contrast 

(with CT colonography, if indicated) 

4. Magnetic resonance imaging (MRI)  

 Abdomen with or without contrast 

 Pelvis with or without contrast 
5. Fluorodeoxyglucose – positron emission tomography (FDG-PET), whole body 

MAJOR OUTCOMES CONSIDERED 

 Utility of radiologic examinations in pre-treatment staging of colorectal cancer 
 Cost 
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METHODOLOGY 

METHODS USED TO COLLECT/SELECT EVIDENCE 

Searches of Electronic Databases 

DESCRIPTION OF METHODS USED TO COLLECT/SELECT THE EVIDENCE 

The guideline developer performed literature searches of recent peer-reviewed 

medical journals, and the major applicable articles were identified and collected. 

NUMBER OF SOURCE DOCUMENTS 

Not stated 

METHODS USED TO ASSESS THE QUALITY AND STRENGTH OF THE 
EVIDENCE 

Weighting According to a Rating Scheme (Scheme Not Given) 

RATING SCHEME FOR THE STRENGTH OF THE EVIDENCE 

Not stated 

METHODS USED TO ANALYZE THE EVIDENCE 

Review of Published Meta-Analyses 
Systematic Review with Evidence Tables 

DESCRIPTION OF THE METHODS USED TO ANALYZE THE EVIDENCE 

One or two topic leaders within a panel assume the responsibility of developing an 

evidence table for each clinical condition, based on analysis of the current 

literature. These tables serve as a basis for developing a narrative specific to each 

clinical condition. 

METHODS USED TO FORMULATE THE RECOMMENDATIONS 

Expert Consensus (Delphi) 

DESCRIPTION OF METHODS USED TO FORMULATE THE 

RECOMMENDATIONS 

Since data available from existing scientific studies are usually insufficient for 

meta-analysis, broad-based consensus techniques are needed to reach agreement 

in the formulation of the appropriateness criteria. The American College of 

Radiology (ACR) Appropriateness Criteria appropriateness criteria. The American 

College of Radiology (ACR) Appropriateness Criteria panels use a modified Delphi 

technique to arrive at consensus. Serial surveys are conducted by distributing 

questionnaires to consolidate expert opinions within each panel. These 
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questionnaires are distributed to the participants along with the evidence table 

and narrative as developed by the topic leader(s). Questionnaires are completed 

by the participants in their own professional setting without influence of the other 

members. Voting is conducted using a scoring system from 1-9, indicating the 

least to the most appropriate imaging examination or therapeutic procedure. The 

survey results are collected, tabulated in anonymous fashion, and redistributed 

after each round. A maximum of three rounds is conducted and opinions are 

unified to the highest degree possible. Eighty percent agreement is considered a 

consensus. This modified Delphi technique enables individual, unbiased 
expression, is economical, easy to understand, and relatively simple to conduct. 

If consensus cannot be reached by the Delphi technique, the panel is convened 

and group consensus techniques are utilized. The strengths and weaknesses of 

each test or procedure are discussed and consensus reached whenever possible. 

If "No consensus" appears in the rating column, reasons for this decision are 

added to the comment sections. 

RATING SCHEME FOR THE STRENGTH OF THE RECOMMENDATIONS 

Not applicable 

COST ANALYSIS 

When compared to computed tomography (CT) alone, positron emission 

tomography (PET)/CT has been shown to yield a cost savings of $2,671 per 
patient, and to avoid exploratory surgery in 6.1% of patients. 

METHOD OF GUIDELINE VALIDATION 

Internal Peer Review 

DESCRIPTION OF METHOD OF GUIDELINE VALIDATION 

Criteria developed by the Expert Panels are reviewed by the American College of 
Radiology (ACR) Committee on Appropriateness Criteria. 

RECOMMENDATIONS 

MAJOR RECOMMENDATIONS 

ACR Appropriateness Criteria® 

Clinical Condition: Pre-Treatment Staging of Colorectal Cancer 

Variant 1: Rectal cancer (small or superficial). 

Radiologic 

Procedure Rating Comments RRL* 
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Radiologic 

Procedure Rating Comments RRL* 

US rectum 

transrectal 
8 Also includes endoscopic US. None 

X-ray chest 8   Min 

CT abdomen and 

pelvis with or 

without contrast 

6 To evaluate for synchronous lesions, 

CTC may be done in conjunction with 

CT abdomen and pelvis. 

High 

FDG-PET whole 

body 
6   High 

MRI pelvis with or 

without contrast 
6 Endorectal coil. See comments 

regarding contrast in the text below 

under "Anticipated Exceptions." 

None 

MRI abdomen with 

or without contrast 
4 To be done if CT cannot be 

performed (e.g., because of iodine 

allergy). See comments regarding 

contrast in the text below under 

"Anticipated Exceptions." 

None 

X-ray contrast 

enema 
4 If colonoscopy is incomplete and CTC 

has not been performed. 
Med 

US abdomen 2   None 

Rating Scale: 1=Least appropriate, 9=Most appropriate *Relative 

Radiation 

Level 

Note: Abbreviations used in the tables are listed at the end of the "Major 

Recommendations" field. 

Variant 2: Rectal cancer―large lesion. 

Radiologic 

Procedure Rating Comments RRL* 

CT abdomen and 

pelvis with or 

without contrast 

8 To evaluate for synchronous lesions, 

CTC may be done in conjunction with 

CT of abdomen and pelvis. 

High 

FDG-PET whole 

body 
8 Has been shown to alter staging 

compared to CT. 
High 

X-ray chest 8 To evaluate for metastatic disease. Min 

MRI abdomen with 

or without contrast 
6 To be done if CT cannot be 

performed (e.g., because of iodine 

None 
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Radiologic 

Procedure Rating Comments RRL* 

allergy). See comments regarding 

contrast in the text below under 

"Anticipated Exceptions." 

MRI pelvis with or 

without contrast 
6 Endorectal coil. See comments 

regarding contrast in the text below 

under "Anticipated Exceptions." 

None 

US rectum 

transrectal 
6   None 

US abdomen 4   None 

X-ray contrast 

enema 
4   Med 

Rating Scale: 1=Least appropriate, 9=Most appropriate *Relative 

Radiation 

Level 

Note: Abbreviations used in the tables are listed at the end of the "Major 

Recommendations" field. 

Variant 3: Colon cancer (other than rectum). 

Radiologic 

Procedure Rating Comments RRL* 

CT abdomen and 

pelvis with or 

without contrast 

8 To evaluate for synchronous lesions, 

CTC may be done in conjunction with 

CT of abdomen and pelvis. 

High 

X-ray chest 8 To evaluate for metastatic disease Min 

FDG-PET whole 

body 
6   High 

MRI abdomen and 

pelvis with or 

without contrast 

6 To be done if CT cannot be 

performed (e.g., because of iodine 

allergy). See comments regarding 

contrast in the text under 

"Anticipated Exceptions." 

None 

US abdomen 4   None 

X-ray contrast 

enema 
4   Med 

Rating Scale: 1=Least appropriate, 9=Most appropriate *Relative 

Radiation 
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Radiologic 

Procedure Rating Comments RRL* 

Level 

Note: Abbreviations used in the tables are listed at the end of the "Major 

Recommendations" field. 

Summary of Literature Review 

Colorectal cancers are the second most common tumors in the United States and 

the most common gastrointestinal cancer. Approximately 160,000 new cases are 

diagnosed each year. Most of these patients undergo surgery for palliation or 
possible cure. 

Colonic Malignancy 

Barring contraindications from associated medical conditions, virtually all patients 

with colonic cancer will undergo some form of surgical therapy for attempted cure 

or palliation. Studies correlating pathological staging (e.g., Duke's) with 

radiological assessment consistently yield poor results. The purpose of the 

preoperative imaging workup is directed at determining the presence or absence 

of synchronous carcinoma, additional adenomas, contiguous organ involvement, 

or distant metastases. Staging information also aids in comparing the 

effectiveness of different therapies. Because most adenocarcinomas of the colon 

cannot be cured by radiation therapy or chemotherapy, virtually all patients with 
colorectal cancer will undergo operations for attempted cure or palliation. 

Rectal Malignancy 

Unlike colonic malignancies, preoperative staging assessment of rectal carcinoma 

has significant therapeutic implications. Patients with node negative rectal 

carcinomas that have not reached the serosa may be adequately treated by 

radiation therapy with or without transanal excision. Furthermore, clinical trials 

combining preoperative radiation followed by primary resection have shown 

improved survival in patients who present with transmural invasion or who are 

lymph node positive. Thus preoperative imaging for local staging of rectal cancer 

is used routinely. If disease can be shown to be localized, curative resection by 
alternative methods (i.e., transanal incision) may be considered. 

Imaging Modalities 

Computed tomography (CT) scanning, magnetic resonance imaging (MRI), and 

transrectal ultrasound (TRUS) have all been extensively evaluated in initial 

staging of colorectal carcinoma. There are few initial therapeutic options for 

patients with colon carcinoma beyond surgery. Surgical excision with satisfactory 

margins is necessary to provide a significant disease-free interval. However, in 

rectal carcinoma, several other parameters can determine the definitive 

treatment. Transanal excision has been shown to provide long-term survival 

equivalent to surgery in selected cases (i.e., node negative lesions without 

extension into the muscularis layer), and may carry a higher patient acceptance. 
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Alternatively, in patients with transmural disease, preoperative radiation may 

improve survival. Obviously, these decisions cannot be made without accurate 

presurgical staging. There have been reports that MR staging and TRUS may 

provide better methods for staging colorectal cancer than CT, which to date has 
not been successful enough to be used routinely. 

Computed Tomography 

Initially, CT was the first "staging" modality evaluated, with early enthusiastic 

reports of accuracy ranging between 85%-90%. It was reported to be an excellent 

preoperative staging method with the ability to depict tumor and metastases. 

Early reports stated an accuracy of over 85% to 90%. Larger, more carefully 

controlled studies showed that the accuracy was more in the 50% to 70% range, 

varying directly with the stage of the lesion. Results from a multi-institutional 

study reported 74% accuracy for CT assessment of wall invasion, and a sensitivity 

of 48% in evaluating lymph node metastases. CT demonstrated 85% accuracy 

and 97% specificity in detecting liver metastases. Local staging by CT improves as 

disease stage increases. Among a group of 100 patients who underwent CT, CT 

arterial portography (CTAP) and MRI the sensitivity and specificity for liver 

metastases were 73% and 96.5% for CT, 87.1% and 89.3% for CTAP and 81.9% 

and 93.2% for MRI. Staging-specific accuracy for local disease with CT improves 

when a prepared colon is evaluated and insufflated with either air or water, but 

does not approach the results of TRUS. CT is recommended in the initial 

evaluation of all patients scheduled for colorectal carcinoma surgery because of its 

ability to obtain a rapid global evaluation and demonstrate complications 

(perforation, obstruction, etc.) that may not be clinically apparent. Furthermore, 

abdominal/pelvic CT has a high negative predictive value. The accuracy rate for 

assessing lower stage lesions is not as good as that for advanced lesions. This 

discrepancy relates to the limited ability of CT to determine depth of bowel wall 

penetration. The specificity for detecting lymph nodes involved with tumor is 

approximately 50%. As detection of nodes involved with tumor remains a difficult 

problem, if a colonic resection is planned, local node groups are encompassed in a 

properly performed cancer operation. Among patients with potentially resectable 

liver metastases and a negative initial chest x-ray, additional imaging with a chest 
CT detected pulmonary metastases in only 5% of patients. 

The role of virtual colonoscopy, (or CT colonography [CTC]) in patients with 

obstructing colorectal lesions has been evaluated in one study. Among 34 

patients, CTC identified all colorectal masses. CTC correctly staged 13 of 16 

colorectal cancers (81%) and detected 16 of 17 (93%) synchronous polyps. CTC 

overstaged two Duke's stage A cancers and understaged one Duke's stage C 

cancer. A total of 97% (87/90) of all colonic segments were adequately visualized 

at CTC in patients with obstructing colorectal lesions compared with 60% (26/42) 

of segments at barium enema (p<0.01). Colonic anastomoses were visualized in 

all nine patients, but in one patient CTC could not distinguish between local tumor 

recurrence and surgical changes. 

Magnetic Resonance Imaging 

MRI has also been evaluated in staging colorectal carcinoma. Data from the 

Radiology Diagnostic Oncology Group (RDOG) study showed that MRI had an 

accuracy of 58% for local staging of rectal cancer, and was equal to CT for colonic 
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neoplasms. Accuracy in identification of lymph node metastases was equal to CT, 

and slightly superior for detection of liver metastases. It should be noted that MRI 

technology has significantly improved compared with what was available at the 

time of this study. However, recent studies indicate that fast MRI sequences and 
more liberal use of MR intravenous (IV) contrast may afford improved accuracy. 

MRI suffers from some of the same difficulties as CT. Some reports have shown 

that it does have a better spatial resolution at the organ level and may be able to 

determine degree of involvement of adjacent organs, although these findings have 

not been confirmed in controlled clinical trials. Several groups using endorectal 

coils have shown impressive results in the depiction of the layers of the rectal wall 

with resultant improvement in the accuracy of assessing the depth of bowel wall 

penetration. Scattered reports of MR identification of tumor-bearing lymph nodes 
based on signal differences have emerged. 

MRI may be beneficial in determining involvement of the pelvic musculature and 

adjacent organs. MRI may be considered in preoperative evaluation of patients 

with sensitivity to iodinated contrast material, particularly in the evaluation of the 

liver. IV contrast-enhanced MRI, augmented with endorectal coils, is an 
appropriate primary strategy in patients with rectal cancer. 

Several groups using endorectal MR coils have shown impressive results in 

depicting the layers of the rectal wall with resultant improvement in the accuracy 

of assessing the depth of bowel wall penetration. The accuracy of MRI to predict 

circumferential margin resection has been reported to be 86%. In meta-analysis 

of the pooled sensitivity and specificity of MRI for predicting circumferential 

margin involvement, they were reported to be 94% and 85%, respectively. 

Combined endorectal and phased-array coli MRI can be used reliably to select 

which patients should receive preoperative chemotherapy. MRI is highly predictive 

in terms of excluding T3 tumors, but still has limitations in predicting lymph node 
metastasis. 

Transrectal Ultrasound (TRUS) 

TRUS has become the gold standard procedure for staging rectal carcinoma. 

Because TRUS enables one to distinguish layers within the rectal wall, it appears 

to be an accurate method for detecting depth of tumor penetration and perirectal 

spread. Reported sensitivities range between 83%-97%. Lymph node involvement 

is less easy to determine (sensitivity is 50%-57%). TRUS is more sensitive than 

CT for detecting perirectal spread. However, not surprisingly, the differences in 

accuracy decrease in more advanced lesions. Fourteen percent of patients with 

tumors confined to the bowel wall may have regional node metastases. Although 

TRUS can frequently detect regional lymph nodes, and is superior to CT at this 

task, to date it cannot predict the histology of the visualized lymph nodes. Other 
pitfalls have been described. 

There is considerable interest in the use of TRUS for assessing the depth of tumor 

invasion in patients with rectal carcinoma. Unlike CT, TRUS enables one to 

distinguish layers within the rectal wall. Tumor invasion is characterized by a 

hypoechoic mass that causes disruption of one or more of three layers. More 

important, TRUS appears to be an accurate method for detecting perirectal tumor 

spread; it has a reported sensitivity of 83%-94%. Lymph node involvement is less 
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easy to determine (sensitivity is 50%-57%), but is nonetheless an important part 

of the examination. TRUS is more sensitive than CT for detecting perirectal 

spread. However, not surprisingly, the differences in accuracy decrease in more 

advanced lesions. These findings suggest that this technique may be of value in 

assessing apparently superficial rectal carcinomas that are potentially suitable for 

treatment by transanal or local excision or endocavitary radiation. Endoscopic 

sonography (also known as endoscopic ultrasound or EUS) is commonly used in 

the rectum, and has expanded the application of sonographic methods to the 
entire gastrointestinal tract. 

Nuclear Medicine 

Several centers are actively evaluating a variety of nuclear imaging strategies. 

Examples include positron emission tomography (PET) scanning, and 

radioimmunoscintigraphy. These techniques hold significant promise because of 

the separation of sensitivity in detecting disease-bearing sites without the need to 

detect anatomic abnormality. Although the major utility investigated has been in 

evaluation of suspected recurrence, PET has been shown to alter therapy in 

almost a third of patients with advanced primary rectal cancer. Among patients 

with low rectal carcinoma, when compared to TRUS or MRI or spiral CT, PET/CT 

identified discordant findings in 38% of patients, which resulted in upstaging in 

50% of these patients and downstaging in 21%. Compared to CT, PET/CT 

colonography has been reported to be significantly more accurate in defining TNM 

stage. When compared to CT alone, PET/CT has been shown to yield a cost 

savings of $2,671 per patient, and to avoid exploratory surgery in 6.1% of 

patients. 

Anticipated Exceptions 

Nephrogenic systemic fibrosis (NSF, also known as nephrogenic fibrosing 

dermopathy) was first identified in 1997 and has recently generated substantial 

concern among radiologists, referring doctors and lay people. Until the last few 

years, gadolinium-based MR contrast agents were widely believed to be almost 

universally well tolerated, extremely safe and non-nephrotoxic, even when used in 

patients with impaired renal function. All available experience suggests that these 

agents remain generally very safe, but recently some patients with renal failure 

who have been exposed to gadolinium contrast agents (the percentage is unclear) 

have developed NSF, a syndrome that can be fatal. Further studies are necessary 

to determine what the exact relationships are between gadolinium-containing 

contrast agents, their specific components and stoichiometry, patient renal 

function and NSF. Current theory links the development of NSF to the 

administration of relatively high doses (e.g., >0.2mM/kg) and to agents in which 

the gadolinium is least strongly chelated. The U.S. Food and Drug Administration 

(FDA) has recently issued a "black box" warning concerning these contrast agents 

(http://www.fda.gov/cder/drug/InfoSheets/HCP/gcca_200705HCP.pdf). 

This warning recommends that, until further information is available, gadolinium 

contrast agents should not be administered to patients with either acute or 

significant chronic kidney disease (estimated glomerular filtration rate [GFR] <30 

mL/min/1.73m2), recent liver or kidney transplant or hepato-renal syndrome, 

unless a risk-benefit assessment suggests that the benefit of administration in the 
particular patient clearly outweighs the potential risk(s). 

http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm142882.htm


11 of 16 

 

 

Abbreviations 

 CT, computed tomography 

 CTC, CT colonography 

 FDG-PET, fluorodeoxyglucose – positron emission tomography 

 Med, medium 

 Min, minimal 

 MRI, magnetic resonance imaging 

 US, ultrasound 

 

Relative Radiation Level Effective Dose Estimated Range 

None 0 

Minimal <0.1 mSv 

Low 0.1-1 mSv 

Medium 1-10 mSv 

High 10-100 mSv 

CLINICAL ALGORITHM(S) 

None provided 

EVIDENCE SUPPORTING THE RECOMMENDATIONS 

TYPE OF EVIDENCE SUPPORTING THE RECOMMENDATIONS 

The recommendations are based on analysis of the current literature and expert 
panel consensus. 

BENEFITS/HARMS OF IMPLEMENTING THE GUIDELINE RECOMMENDATIONS 

POTENTIAL BENEFITS 

Selection of appropriate radiologic imaging procedures for pre-treatment staging 
of colorectal cancer 

POTENTIAL HARMS 

Recently some patients with renal failure who have been exposed to gadolinium 

contrast agents (the percentage is unclear) have developed nephrogenic systemic 

fibrosis (NSF), a syndrome that can be fatal. The U.S. Food and Drug 

Administration (FDA) has recently issued a "black box" warning concerning these 

contrast agents. This warning recommends that, until further information is 

available, gadolinium contrast agents should not be administered to patients with 

either acute or significant chronic kidney disease (estimated glomerular filtration 



12 of 16 

 

 

rate [GFR] <30 mL/min/1.73m2), recent liver or kidney transplant or hepato-renal 

syndrome, unless a risk-benefit assessment suggests that the benefit of 

administration in the particular patient clearly outweighs the potential risk(s). 

Relative Radiation Level (RRL) 

Potential adverse health effects associated with radiation exposure are an 

important factor to consider when selecting the appropriate imaging procedure. 

Because there is a wide range of radiation exposures associated with different 

diagnostic procedures, a relative radiation level (RRL) indication has been included 

for each imaging examination. The RRLs are based on effective dose, which is a 

radiation dose quantity that is used to estimate population total radiation risk 

associated with an imaging procedure. Additional information regarding radiation 

dose assessment for imaging examinations can be found in the American College 

of Radiology (ACR) Appropriateness Criteria® Radiation Dose Assessment 
Introduction document (see "Availability of Companion Documents" field). 

QUALIFYING STATEMENTS 

QUALIFYING STATEMENTS 

An American College of Radiology (ACR) Committee on Appropriateness Criteria 

and its expert panels have developed criteria for determining appropriate imaging 

examinations for diagnosis and treatment of specified medical condition(s). These 

criteria are intended to guide radiologists, radiation oncologist, and referring 

physicians in making decisions regarding radiologic imaging and treatment. 

Generally, the complexity and severity of a patient's clinical condition should 

dictate the selection of appropriate imaging procedures or treatments. Only those 

exams generally used for evaluation of the patient's condition are ranked. Other 

imaging studies necessary to evaluate other co-existent diseases or other medical 

consequences of this condition are not considered in this document. The 

availability of equipment or personnel may influence the selection of appropriate 

imaging procedures or treatments. Imaging techniques classified as 

investigational by the U.S. Food and Drug Administration (FDA) have not been 

considered in developing these criteria; however, study of new equipment and 

applications should be encouraged. The ultimate decision regarding the 

appropriateness of any specific radiologic examination or treatment must be made 

by the referring physician and radiologist in light of all the circumstances 
presented in an individual examination. 

IMPLEMENTATION OF THE GUIDELINE 

DESCRIPTION OF IMPLEMENTATION STRATEGY 

An implementation strategy was not provided. 

IMPLEMENTATION TOOLS 

Personal Digital Assistant (PDA) Downloads 
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For information about availability, see the "Availability of Companion Documents" and "Patient 
Resources" fields below. 

INSTITUTE OF MEDICINE (IOM) NATIONAL HEALTHCARE QUALITY REPORT 
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IOM CARE NEED 

Getting Better 
Living with Illness 

IOM DOMAIN 

Effectiveness 
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content or clinical efficacy or effectiveness of the clinical practice guidelines and 
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